PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2005-159379 
(43)Date of publication of application : 16.06.2005 



(5 Dint CI 


H01L 21/301 


B23K 26/00 




B23K 26/06 




// B23K101:40 


(21)Application number : 2005-045975 


(71)Applicant : HAMAMATSU PHOTONICS KK 


(22)Date of filing : 22.02.2005 


(72)Inventor : FUKUYO FUMITSUGU 




FUKUMITSU KENJI 




UCHIYAMA NAOKI 




WAKUTA TOSHIMITSU 


(30)Priority 




Priority number : 2000278306 Priority date : 13.09.2000 Priority country : JP 



(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM, TO BE SOLVED: To provide a laser beam machining 
method in which the surface of an object to be worked is not 
melted without generating unnecessary break on the surface of the 
object. 

SOLUTION: The laser beam machining method is provided with a 
process wherein the irradiation of a laser beam is performed by 
focusing a condensing point to the interior of a piezoelectric 
element wafer 31 fixed on a wafer sheet 33 having elasticity, crack 
regions are formed in the wafer 31 along each of a plurality of first 
truncation scheduled lines which extended in a first direction in the 
wafer 31, and crack regions are formed in the wafer 31 along each 
of a plurality of second cutting scheduled lines extended in a 
second direction which intersects the first direction in the wafer 
31; and a process wherein stress is impressed to the wafer 31 
through the sheet 33, and the wafer 31 is divided into a plurality of 
piezoelectric device chips 37 along the first and the second 
truncation scheduled lines with the crack regions as starting points 
of truncations, 
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[0 0 3 7 ] 

0 1 4 St>*0 1 5 *ffl^T. #f*lM«SOSg l GiRc&s lx-tf/jpX^ji^^Wr 
3. 01 5«> C«l^-1f;&nX;£?££IKBjfTS;rci&<D:7a — ^ -v — hf$5„ iraX*fft$r 
Ki->ij3y)iAt-fe5 0 30 
[0038], 

^SKlo'^T, finXfcf*^ 1 ICS LTSB£&MX1±85I|X©4>3:^M© U — If * !l * 

msltz is-vytm 1 o 1 ^ists ( s 1 o 1 ) „ tnx*t*$i 1 <D»££$i/£-r 

So ^^SiS^mK.C/fiPXM^fe 1 OJSSf^^rStc LT. iraXtt*^ 1 © Ziffle fa© & 

is»£i£/g-r s (s io3) . cm*, if ^ l (dm^m. p #j&nx#fe$&j i ©^succr. 
m 2 •£ S fc 46 fc: , inx^m^ i 3 fc&BTS U-lfft L «*7t^^S*<t Lfciai 

[0039]. 

irai^S«ii^u-'tftai8li 0 o.cti^i o 7(ciit5„ ?lt> s^ffl^e^ 40 

1 i 7 fr£ nT4tft£9&&£ 4tTtQT.tim.Va 1 *mwr% (S 1 05) o S«Jtift«»r? 
5£^^ V 5 Z^&tiaJLttmyil 1 <D^ffi 3 1 2 1 1C J; »? S 0 C«D««-r— - 

2 &mmT-zmm& 1 2 5 tisns,, c ©s^-^ics-^Titss^-^saJigB 1 

2 5««^»)tisi 1 7 ©rt^^©^^*^® 3 <t 3 ^^^^-^^i^s-rs 
( s 1 0 7) „ 

[0 0 4 0] 

21i:X^ — ^M8JI95 1 1 5 tl.^nS.. Xf - v'&JffllgB 1 1 51±\ 
Sf-^*Sfc'LTZiX-f- 1 1 3 Z ^73lRj©^l!j^-arS (S 109). C *Uc «fc 

b, i'sffl*i6i r 7 (OPT^TtomjS^as.s ictts-r So a«-7*-*Mtfi 2 

5 (iiif-^tl^^T., gj»rM^W > 5 JinXM^^ 1 ©SI 3 <D ft£ ;*c SO # -r 50 
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— *£ia»-r£<, c (Dwmmm^'T— * \,t±fc%m%?> 1 2 7^MTtr? 1 2 9 Kate, n 
» cntj: k>*:-$ 1 2 9 icmnsi^m^-f > 5 Mjfi<ot*i(i*'g^?n5o 

[0 0 4 1 ] 

^(*»J^ei5 1 2^.7 tcti^i6x^-y /S 1 0 3 TftS?n/cfllf-«'A*?nTS 
»5 > CO^Ht- £ tfX^ — >?©JffllgP 1 1 5(Cl5tl5. X-r- ^ftJ^lglU 1 5 a CO 
^aif-?£l^l>T, l^~1f ft L OAft£ P tffinXttfi^ 1 OrtgPh 35:2. fiiSC Z 

fixx— s> 1 1 3 ^ cfc QtajLttMiM 1 * zmjjmic&mmtz (s 1 1 d 0 

[0 0 4 2] 

^•te x p-if km 1 0 1 fr6 u--fft l Sr?g£2-eT, u--ifft l Zlmnittmyo 1 <o« 
® 3 <DW»r^^:5-r V 5 {cllg&f-f 2. „ U — *f ft L <Diflft;£ P lilinlSf 8l 1 £>F<? SPfc: &.W 10 

5icfeo cxixf-->* i oo^Yfftx^-^i i i z&mzitT, mmmm 

>5(ciQa<t? IciraXttS^ l«F*3^{Cfl5^c-r^ (S 1 1 3) „ L 
T. inx*ffe&i l ^mm^fe^ -< > 5 fcjfto Tfttf 3 c £ £ K> , JraXftiifSa l s.^Bft 
3 (S 1 1 5) „ C*Uc<fc 9 X iiQX*f«l<&| 1 n yicftmt 3 „ 

[0 0 4 3 ] 

.31 i fi«j«o^)*^siwr 3 0 cnfcttuf. ^ft^g&nx^igc: s^^-sHt-efroinxsfti 

o f LT, XfftX^-S^109^Y$*X^-^l 1 1 *®mZ h\ZXK>. *ftj£ P 

«» »Mtffiaffi4L JHSf'*S{b««) ^r^J»r^^7^ > 5 tc}Q^ <}; ^ fcipx^^^ 1 <Ort 

-r > 5 fc»?Tfini***» i ^Ms.c tfc J; t>. tb«W/|NSa*-pini»*«i l *®m? 
SCti'TtS, cniCfctK toJLttmWH 1 3 teWW^J^V V 5 tV£ Wtifc^Fift 

[0 0 4 4 ] 

.fcoT, ^;i/x i>-ifft l tttai^ii) 1 l\ im»niio8i3ftt/^bxi/ 30 

[0 0 4 5 ] 

Ki^KLftJ: a Ihm l $) f c J; {£ x ialJtfi l <0il 3 fc: 8ft ^ 5£ v > 5 £ft 
©SfSitff fig? tifc**^xBS<oJ:^ ciSicf ^fA-i'Xtff S?nT05ini^ 

[0 0 4 6] 

$7c. SlIIUM, iOX^ftfel 1 ©Si 3 <O^J»r^^-7-r > 5 L4V«T,' 
ffl±<DmmT°&& 0 ) «r/h^<Tv#5„ .cntctfj. — &<Dinx*fIi!fei i *>eMJti5 

[0047] . - 
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n e. <r> n m t± m t ia m--r -s 08 t* t «i -p & « . 

[0 0 4 8 ] 

&*5. U — IfftStt — ofclBS;r«SfcTt»'«fc^. 0»j7tlf, Hi 7 tt U~ -*f ftBtfJRftic 

■<OU — -IfJttS 1 5. 17, 1 9 A^tti»«nfc = -OOU--9'3t*inX>**tt 

P 37a |aj;fre.M£t LT^S. U— ifjfejg 1 5 , 1 7 *■> 6> <D§ U — If t£ 

ttflox'jsfeft i oii 3 frfiAiti-^. u— .ifTtM i 9 £>oy\s— jt fftiAimj:iim ! yo 1 o 

il3A'C,ASft5 0 Ctlitllf, a^co u — +f ^jli^rfflVNS <DT*. U — -if fttf/^l/X lx 

— +f ^Kit^T^? — a</h£l/-»iS0E$£ b — If TtT^ o T . ^t^^OW^^S^^^?® 10 

^ftffiRA s 14?*5i:i:tfBj|g^ ftSi) cOfflT'tiEo©i^-f )t« i 5, 1 

7, 1 9Ci0*)t*P5:»^LTi'5A^ *«HJ3 (i cn ffl-je £ n"T U- If 3fcSS3b*a» 

T n if «t ^ o 

[0 0 4 9 ] 

«t8«SBl?*8p COMB, «$C<0 U-lffe^ 2 3 §gr ^ 5£ ^ -T V 5 K»oT — 5»J 
{cSBH^nfcHOWT U-<7fcjligP 2 5 , 2 7, 2 9*IxT^5„ 7bY)tia5 2 5 , 2 
7, 2 9^S^tcfe^TlRlC?lJtce2SSn/cU-1f7 , ejli2 3 frZ&M-Ztltc \y— *fjtft — 

a»o*3tjfip , , p 2 . • * • % c t*'ff«©T\ iraxag^x;* 

iqitu-ifx + ^v-rseit t? bi 1$ t -r« c <t t. Rrtg-e&Sc 

[0 0 5 0 ] 

T L. i Ta0 3 frG&3JS£#4 0 0 /t mgS©El*f fx/v (S«) ^ffl^T^S. 
[0051], 

% 2 OTtcftStOSrSSEBtex 0 1 4 (C^fb-fipigl l 0 O&tfH 19, 020 Ic^k 30 

t8s*e.«fi!c?ti§c h i 9 j&xf m 2 o ic^k-r^micti^-zmm-f z>„ e«*?^x/\ 
->-h3 3ti. Eii?'jrxA3 i '^fiSfT a«<offi*<tt»tt*wr *»ai«t-r — 

640, ^tt5;tLTV^o •> b 3 3 tt> If V ;U ^ 3 5 fc »|# £ tlT , « 

St? 1 0 7 ±fc-fe >y h?tl5. &:J5. EEmUt^ x^ 3 1 tt v Hi 9tC^^tlScfc-5{c, 
it«fi»Iftl3^S!fflc0fftTA'l'Xf--yy3 7 5:§A,TI/^„ SUf/W^f 7 
73 7.tt[e]SggI5 3 9 LT^5„ C © @ SSgP 3 9 (± , Efi?.^iA3 1 Of ffit#ff 
tr^WXf 7^3 7SfcftJni^!), igf 5@Jg^3 9©Plti±^^©fflK« ( 
8 0/imlS) i^liJtlT^So &:|3; 0 2 0 £E«it^ x /\ 3 1 £D 1*9 SB fc 2fc 

[0 0 5 2 ] 

if, i: &3ftj§j&f£**;fsj (^ 2 0ttt^V>T{±. L i Ta0 3 A>5S:5EII 

f>i«3 1 ) <D &*ffl fe?2> ( S 2 0 1 ) „ ftWIfttfci:. frftftfiff-^ffl 

1 0 1 ( S 2 0 3 ) „ ffc 2 {^fc^^Tti, 1 0 6 4 hmt'$5^ 

;bXj^ (PW) I<OYAGl/-f#IS?tiTl^. C<DYAGU-tfa; 
iILil&&^ 2 0 H z Tfe »3 . A-^xgtf6n sT'a&!) s ;t;VXi*;l/^a 3 0 0 p J T* 

^fc. YAGU-tfA<e.HJ»Jtl«l f)tL©X^7 hifi« 2 0/imSST'S 50 
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So 

[0053]. 

>xic mmnmttn'Dm^^m^.-t $ (s 2 0 5) „ vjmiimttm<Dm stfai^sns 

tc, U--f^fi L 03t*47?(filtcfe^S«ier«fe«^^a® O-if ft L <0 Alt®) 6 O lx 
-ifft L <0jfe3fc'^OSffi* (&»M) ( S 2 0 7 ) „ U-ifft L (DmK&tig. 

mzo i / 2 (DMicm^.^ tiz>o 

C 0 0 5 4 ] 

m 2 2 fci^tiS J: 3 fc. — if ft l <DMyt&. P ©ffiBli. fflSi^ltJfiflg 10 

) zm^t c 3 izmmt s £ 5 1& s 0 -r&fr-e, -a-, ru- if^L 

OJtW^fplT'iD Zft&X^ — V 1 1 3©^i!ifix^a»T^^$}^(r)eJJf^ = Jg^cOU — -<f3t L 
©ilft.£&WjfiJ Bg^^fig t) ito d i:tc^:^ 0 P — if ft L <9 jftft.£C>^{!i» (^ift 

s X - Y - ZflXr — (^^fiSfl-J llsHc $5 V"* T l± , 0 9, YttXf-^l 

1 lR^ZlfiX^-^l 1 3Ki0i^?n5) _ktcgaS£ *ifc«B£? 1 0 7(C»LT') 
iA^-h3 3[;Sjf?tlft^lrWfttlS5tIt5 (S 2 0 9 ) „ 9J»r*f Sitf *4<£>«« 

«l£?fllftM 1 1 7A^)t^fflMLT, Hilt L /cft£: #J#r mM? 3 20 

0 ^lt, jurist- i 2 i r'(Dmmm^icm-^^T, v>— tfft l 

©SSlKfiitSJ; ^CZlXf-^l 1 3 ^^IS^-frr? * — t> X HS^fT? ( S 2 

1 n o :ctb, sisifflftjg 1 i 7{c<t-3Ttf e-nsEti^^xAs i ©ssiitus! 
.feafc*^ 1 2 i fc<fc »)ji§u ffl^-^-^^sgp 12 5 mvkmmtcmrs^x. mm 

.H 3©gifiEl^£t, Xf- £?£J0£B 1 1 5KfflAt5o X-r— S>16IW»1 1 5 t± 

^ a®7^— zmmsn 1 2 5 * <e> <Dmjjm^icM-3^T. z«xt-->"i 1 3©fifiEi^ 

— "f ft L cD*^^^^^^*^^C»affiJtti:&B^i±Sfci6^fitei:55:S <fc ? K ZiXf 

— S> 1 1 3 30 
[ 0 0 5 5 ] 

«§?mftiH 1 1 7A^WSJnfc)t©7t- AXilA^t>l.i: s P — if ft L <Diilft;£ 
^^SfM^W^OJPSRQ'JSSf^KWlS LfcifcTfcjSfc: (S 2 1 3) „ CCT'ti 
«SrW^#^OJP^RZ>*®»f*t£:^iSbTi9S;^^nfc U-ifft L <D»ftj5<DgG[«#7-c 

it zisxt--^ 113$ u-— if ^ l o'yew : »i^.K:^»s-er* «fc ? tc, i 2 7 

x^-i^jspgiJ 1 1 5 tii m xi m ^ ^ 3^ k> * to^fi^sttfcx^-s^rM 1 1 5^zw 

t^jSLT^S^nfcl^-if^LtDm^^om&»»/£ltZfflX^->? 1 1 3£U-ifft 

■#*7V* (S 2 1 5) o 40 
[0 0 5 6 ] 

; . U-ifft L «*5fe^«^J»f^*tt^OF»3gP^cDES*^7-r 3 i: . t^-if ft L =&i?J8T*f 

x^-s^* 1 1 1 ( S 2.1 7) 0 U— ifft^i 101* e>ffil*£ tlfc U— if it L 

02 2tc^^ns<t^tc, jHft/B u>xi 0 sicj:!), f&Jg^f SleJSggB 3 9©^lCi 

f$.-£?Lrcmfe<nr&W. a (±m.\^Tciir>VC 8 0/im) tc^tf ff«*?<> i/n 3 1 OrtSPk: 

3 1 ^sitsoM-r^-rx^v -7 3 7 *ftm? z tc&ic . mm?zk&&3 9 (Or$fc& 
f&2nrcfflmiciy-?ytLtfmmznz£?icm.%.-£tizt3t), i>-ifft Loimmttmz 

1 2 9T'mmi,*&<E>u--?KL&mm-$tiz z. tic**.. 50 . 
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[ 0 0 5 7 ] 

tc^£ft3 <fc 5 Etif !)ia3 1 «OSS ( U — If ft L* 5 Ait5l) tcjg^^tife 

-tfft l #g8s# zti%n,>pi jst- u— if ft L^^^-r^ciitCcfct). u-ifft l tfosggfl 3 

9 ^XM~? 2><D?tm <* a^T't, leJSSSP 39^ ft L *> 5 SItSC i: # T* 3 o 

[0 0 5 8 ] 

Is — ifftm 1 0 1 e.Uil*£tlfc U — IfftL^. JE*^?^ x^3 1 OrtSi5te*^^P 

c <9*ft/£ P icfelf 3 U — -tf ft L ©xifcji/;?— ^fitf«»rJ4 
t«^©)t*WlIgL<lJ:)!6ffiffii8iOLti,>i*ix5i:, SJI0r*f*i*m £ IT 10 
©EESit^ ^ ac/\ 3 1 CD gBtc:J3 1*3111 ft P Rtf^<£> J£<g<0 ^7 v >y 9 

tfBf&Z ti% 0 dot?, 9)8rft*&*l (ffi*lfl? -7 3 l) ©SERtfSffifclSM 
Rift c tti&i^o 
[ 0 0 5 9 ] 

^tc. i2 3~i2 7fcs^^t, u— irft l (Dmyt&*&m-zi±-z v zzmm.? 

n) KSLT, «»r*fgi*m 3 2 <DF*3g15fc: U — "fft L <D*ftjS#&B-f 3 «fc 3 fc U — If ft 
L 3 C i: fc: <fc K> . 12 4SIfi2 5 ICTjkcE tlZ, £ 5 IC ^ «»f tm 3 2 <D F«9gP 

K:fStt&;*ftj£;Kt>'^<D&6f ©^c^/JnS: >y 9 tffi?n5„ L—lfft 

l vmyt&tfu-^ytL ozftmc&m? zmtfittMtttft 3 2<Dft^7?iPiD^^«j-rs<t 3 20 

[0 0 6 0] 

wigj»T*m*m 3 2 (Di&mitft-o tcm&.z^v tmm 9 it, 02 sc^^na 

<fc3lc, ^»r*f^*m3 2 Cl^SlfllDKifioTl/- ->fft L <Dj£*3ffi& 3 W± 

3 2 <D^»jafifcMjSLfcP^Pl^*-LT}t^C<D * 5> -y ^tllge 9 #M£*lTl^ < C h 
tc^S„ U-ifft L O^SiS]SSStni«I^Wft»^3 2 <D3£I6iifi*}g< tSCifcJ; 
0, M2 6t^Jtl5<t5t, -y 9 S <D 53 R8 £ 51 < LT, l«Stl5^7'^ 

n<r>&W}M8titmi£m< t % c t tc <t t> „ la 2 7 t^^ti^j; ? ^^^^^^9*^ 30 

U — If ft L <9jfett7j (pJS 3 </U±3)»r*f^# *4 3 2 C9;f£l!)?j [Sk T&fc>-£ U — If ft L (Dlfcft ■ 
tl5^7'y^iH9©S!) Willi, U-1fftLcD^DMLM«;&tf«»r#tl*m3 2 

[0 0 6 1 ] 

±&isrcffim<Dmm'*?->icfe^T?^>y?ffi®.9tfB&znzt (S219) > i 

^tcjS73^^c^-&T. ®mttmtin<Dft& (^ft^Rtf^ojas?) <oincmi8.-£tirc* 40 
5 •? 9 %figft^-&T, wmtimtin*? 5 -y 9 # M^n^fee-e^er-r^ 

( S 2 2 1 ) o 

[0062] 

(EIIff.i/N3 1) tt, D- V^yl/^^^S 5 (Cgtjf ^tlfc-y- h 3 3 IcUISZ 

©31^* «y ^ 3 4 A'gi2n5f?l*y7"- (E^-&-T) v iOBE^- F;l/ 3 6 (}f £ESP«) 
x ftlff-— K;b 3 6 fc&iDiOffi^— K^l/Sl&^IB (0Stf) ^^^L.T^ 
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[0 0 6 3 ] 

EE«S?? •> ia3 1 tf«»riitcEIJtl5 i2 8K^?n5J:3{c, #SI-r-5EE 
Ir/WXf 7/3 7 fC*fjST SliCSi^lf * -y £ 3 4 ifi c5 1* T < .„ -y ^ 

3 4 ^^itSEtrAVXf 7^3 7 fc5fi&£ L < « ^ & £ -<£ Tc ttlfi T'?5 31 # > 781 

# ft 3 £ tKiD , 12 9 t^?nSi 5 5*31^* y ^ 3 4^^^^^^*^ 
/WX*- y 7 3 7 (EE*«^<7 3 1 ) ^M^-tf*,, -y * 3 4 Kfrmt -SEE 

«y 7 73 7 x/>> 3 i ) *w.mz*kz> t, S30 t^jns J: -5 fcl 

, -7 x/n->- h 3 3 OS® (EE**?^ x/> 3 1 #<SJ$ JtlftlCSffi) I^5.»STS. 
Elf/WXf.» 7"3.7 (C^JS-T ^(uS{c*nEEr.— K;l> 3 6 ZQWiZlkZ* 10 
[0064] 

tam-— K;i/3 6*^x/\->- h 3 3 ©sStc^SLT^estcinff^- H;l/3 6=£|£ 
$ x^->- h 3 3 3 i:«Kipff - - K;U 3 6 <fc t) EmiR^^ x/n 

3 l fcttgPfr 6J5S7j£rftifin£*iT. * v y 9 tfJg«?tiT^5^ x;\gp 
4i:T^77!!'Si9.Wftt5„ -y ^^1^9 #EE«fg^ -7 x /n 3 lOlIRIfli 
Jt'^ltS C i t> > EEWSt^'y- x/n 3 1 f±, 0 3 1 fc^Sn^ J: 5 £ x ftm-?Z>EE 
lf;UX?^7"3 7 <Di^gi5ti:43t^T«»r^nT. EE« t 5 / W X ^ >y 7 3 7A'Eti?^ 
ji>n 3 l 4»^l?n8 c h fc&3 0 ^jj, ■)iA->-h3 3!i 1 ±iE Lfc J; -5 testate 
^SLTWOt% «9f»ii?nfeElf; i i-i'X^7 7'3 7 # ?R fft T 3 © % Bfr <- d t: jb* T? 

# 3 o 20 - 
[0 0 6 5 ] 

EE«7*'W Xf7/3 7*tjE*«^'7x/N3 1 A^^l^^j i:®?|^-^«y^3 4 Rtf 
fin BE r:— K/l/3 6 5f x/\->- h 3 3 ft S 3f -fate . ®?|^- + 7*3 4S 

tffinEE-- K;l/3 6 A^ift-T 5 fc. ft-St^ft/cEEHT^-fX^ -y 73 7 v >7 3 

4 85 if IT^SCt', 0 3 2 Ei?n.5 J: 5 tc. 'Jia-/- h 3 3#51Sn5 C tt 

tiDit, m^Lte^^ * > X.T — 7a — gt^ffl^T< -<tyi7-*i3 24" 
^fiP B TfloJfCjg 0 . #S8£ftTg&3l^* y ^ 3 4£Kf LT^SElr/UXf 7 73 7 

tl'»lr»i?nfefflf AV7f 7 73 7 RtfElI^^xA 3 1 <Di5t# **t5 <t p K 30 

, ttJKfW^W^^^LTrafi^fb^r^-^^C ttcj; 0, * ^ -y * flgig 9 ftT 
WS«#fcJftjS#-*£K2r-e:T, -y 9 *i5?€T«IS^i»S$airt5c 

[0 0 6 6 ] 

, ws'nfcu— if)t-L*. ?(omftsHtf?tmm&ttn (£e«jr^-7x^3 d <ortg&fc{ug 

ft&RZf *<»T&&<D3j.^®L^%.t 3 -y ^SiHS 9 '^M^tlSo f Lt> ig)£?nft^77 
^®i|&9 ©tegKTftMi®(4*m#WI^£ft3<DT*. fgfiS#MT{£ < , 94 
, f 7t!y7-fe5^±#«SlT'<Dy7 7 7?^4t5pJitttiJ6Tfi<$:5= S . 
» ftj331ttfcm«:, ftit^14#^©ft^($«<I:gU< ti^^W^^JiSStc «fc t)^fi£5ti7c 
.^^7^ffili9tciSoT^»r^tl^<DT,. ^J»f07j[RlgSttA^lfij±L. «»f TJIrI <D©J® ^ 
; §iCfT3ci:WT-t5,'jfe, ^ > K 2; -y £ fc: «k §• ^f.-Y yy^'tttl/t, ^-T ^ 

[0 0 6 7 ] 50 
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[0 0 6 8 ] 

i0E--K;V3 6 £rffl^T7tejSi®1±*m (EEttfg^ 1 V 3 1 ) fc: *J An * 3 
[0 0 6 9 ] 

[0 0 7 0 ] 

£fcx T^aiittM^ (Em*^«>i/N3 i) <o gn& a& « a u— *r?t l ^selt^^ 

* 5 y 9 #Siftj5<D*£Ki73 (Si KSo TMM.&3lcmf£Z tiZ C hlc^t) % gft « ft 

[0 0 7 1 ] 20 

[0 0 7 2 ] 

£fc. Jl 2 fflc^T tt, HfcStgfl ^ -y 9 ) ©M# U--»fft L{c<fc;g>#&&i! 

tt. £»8£^©ra^#£iss c fctt&v,, ^2M{cfe^ttt, ±& Lfc «fc -3 fc, 

iSfcHSP C*?y.*Mg) <D&1&&U— tfft L fc J:**««lBJXfct:*SiSnSfc«>, ft 

X/\. «7X|fift'$-3T & <fcl,> 0 U — If ftjg! 1 0 1 & . ^.Bff-r 3ft3$J®te*m©ft© 

feOTtt4k», 7c i: v l< — If ftili lOlt LTSfA^X U — If fti)?. (fc i: x 

tf. hg> (f s) u-m *m\<\2>tfv. mffimmt c as as? so jctsaMss' 

-fr § C t & < ftigia&tfP* 9J»r -T £ C i: A^T * Z o 
[0 0 7 3 ] 

^fc, U— IfiDlill 0 Otfe^T, ,Z|Xf-->"l 1 3^1f tSC i: <t t> 

— ifTieLw^^ — «fc 5 fc ut^stf, cmtcpg e, c t ^ < „ ^Tfeffli^ 40 

[0 0 7 4 ] 

1 0 9RtfYi^f-yi 1 1. *&m-f Z> <fc TKLT^Stf, dtl{CRB5.n^.<li:ft<, 
[ 0 0 7 5 ] 

ztc. ^ 3 4 ^ x/n 3 1 *<®.mzitrcmic, mm-— f;U3 6 tc 

-F*36tiOIlil?5>iA3 l5r«J»iL7c^tc. ^I»r7^fl.^ n Elf/W X ^ -v 50 
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